Résumé. - 
Abstract. - We report measurements of two dimensional radial fingering in viscoelastic concentrated suspensions (pastes) of colloidal particles, in small surface tension conditions. The displacement efficiency, the average finger width and the fractal dimension for growth have been measured in a broad range of paste viscosity and driving pressure. The growth process appears to be fractal in all the experimental conditions, with fractal exponents, DG, covering the whole range from 1.3 at very small tip velocity to 2.0 at very high tip velocity. The displacement efficiency, 03B4, defined as the volume fraction of paste displaced by water when water flows out of the paste, is almost zero at very low velocity, and seems to tend toward an asymptotic value close to 0.25 at high velocity, 03B4 is almost entirely dominated by the velocity dependence of the tip-splitting cascade. The average finger width has very little influence.
Revue Phys. Appl. 22 (1987) [3] with wavelengths scaling as b (T / IL U)1/2, in which T is the interfacial tension, U the velocity of the interface and g the viscosity of the more viscous fluid (or, more generally, the viscosity difference between the high viscosity and the low viscosity fluid) [4] . However, the most characteristic feature is the long-time steady-state pattern which, when the capillary number, Nca = 1£ Ul T, is not too high, is one smooth finger of relative size À (with respect to the channel width, w), which moves steadily through the channel. À goes continuously from ~ 1 (full width) at very small velocities to ~ 0.5 (one half of the channel width) at large velocities [1, 5] . Although the mechanism leading to the selection of a finger size is not entirely clear, there is no doubt that capillarity and film draining have an important stabilizing effect [6] .
In fact, Saffman-Taylor fingers are extremely robust pattems. One has to go to very high values of the capillary number (which measures the ratio of viscous forces over surface tension) before disturbances appear. The most obvious disturbance is tipsplitting. It was already evidenced by Saffman and Taylor themselves [2] and recently by several others, either in rectangular [6] [7] [8] or in radial [9, 10] (Fig. 8) . Although a large uncertainty affects each fractal exponent derived from those V(t) ~ R (t )DG relationships, one can distinguish two major tendencies : (i) all DG's are lower than 1.7, the fractal dimension of regular DLA aggregates and of homogeneous, fractal, and radial VF patterns [13, 19] (Figs. 9-10 ) as in the flow curves (Fig. 11) shown in figure 15 . The average finger width is now constant.
One can also see that the general aspect of the pattern is different. It looks much more prickling in the more concentrated pastes. This is due to an important modification of the local curvature of the fingers, from convex to concave. We will discuss this in detail in a subsequent paper [20] .
Because of high velocity of the fingers in this regime, we were unable to record the flow curves7, which prevents us from calculating the fractal exponent for growth. The fractal dimension, D, was therefore calculated directly on the patterns.
In the ideal case where the pattern is a perfectly homogeneous (constant finger width, 4 self-similar radial array starting with Nb main branches, the surface of the pattern in a box of size ,R is given by :
where a is a dimensionless shape factor. The number Fig. 15 The first point to emphasize is that 6 shows a trend which is opposite to that of À in Saffman-Taylor flow. This major difference is not an artifact due to the use of a radial cell instead of a rectangular cell. We observed the same trend in rectangular cells [20] . On the other hand, Patterson [9] has shown that radial fingering with Newtonian fluids having a large interfacial tension is only slightly different from linear Saîfman-Taylor fingering.
Let us now analyse the mechanism leading to the quasi-linear increase of 8 [25] or, even more generally, the f(03B1) function introduced by Halsey et al. [26] .
